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PROJECT SCOPE AND OBJECTIVES 


This study report has been prepared for the Government of Canada, Department 
of External Affairs, Ottawa, Canada, and addresses the Steel Castings Market in 
the five-state East North Central Region of the United States plus the state of 
Pennsylvania. The market for railroad castings has been excluded from this 
report. The railroad market is in an extremely depressed condition and it is 
forecast that the future demand is to be satisfied by highly cost effective U.S. 
producers. A supply surplus of 20% to 30% is forecast for 1985. The defense 
market is not included as a separate market segment. However, the major 
defense market for steel castings, military vehicles, is included in the "Truck" 
Classification. Separate statistics have been included for tank castings. 


During the course of the project, the following scope of objectives is considered 
to have been satisfied: 


e Identify and quantify the steel castings market in the six-state region 
of Illinois, Indiana, Michigan, Ohio, Pennsylvania, and Wisconsin. 


® Identify and quantify the major consumers of steel castings in these 
major market segments: 


~ Construction Machinery and Equipment 
- Mining Machinery and Equipment 

- Mill Machinery 

- Trucks, Buses, and Trailers 

- Valves and Fittings 

~ Pumps 

~ Other Machinery 


8 Determine demand as related to the following alloy classifications: 


- Carbon and low alloy steel 
- Heat resistant steel 

- Corrosion resistant steel 

- Manganese steel 


@ Determine demand by casting size ranges as follows: 


- Under 100 pounds 

- 101 to 500 pounds 

- 501 to 1,000 pounds 

- 1,001 to 5,000 pounds 
- 5,001 to 10,000 pounds 
- Over 10,000 pounds 


@ Determine current competitive casting selling prices by alloy, casting 
size, and end use market, where possible. 


® Establish projections of market growth or decline through 1985. 
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® Determine casting purchasing criteria used by consumers as related to 
casting cost, product quality, or unusual conditions. 


@ Identify current and projected sources of supply quantitatively from 
captive U.S. foundries, U.S. commercial foundries, and offshore import 
sources (import sources in this report are considered to be all those 
supplied from outside the continental United States or its possessions). 


& Select and interview consumers of steel castings for the major market 
segments in the six-state region. 


8 Identify U.S. markets considered to have potential for the Canadian 
steel casting producers. 


e Identify market entry barriers and preferred sales methods and 
channels to be used to increase penetration or initially penetrate these 
markets. 
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APPROACH TO THE PROJECT 


Information from Knight's proprietary data sources and recent marketing 
projects related to the United States production and consumption of static cast 
steel castings was reviewed, analyzed, and accumulated as related to the states 
of Illinois, Indiana, Michigan, Ohio, Pennsylvania, and Wisconsin. These data 
were then updated to reflect the present economic condition of each market as 
to current production, consumption, pricing, and import volume effect. 


Consumers of steel castings in each of the major market segments located in the 
subject six-state area were selected for telephone interview. The purpose of 
these interviews was to establish current purchase volumes; industry changes or 
trends projected to affect the use of steel castings; preference toward direct 
supplier contact or use of agents when purchasing steel castings; purchasing 
policies as to the relative importance of price, quality, and delivery; and policies 
regarding use of imported supply and prevailing purchase prices of steel castings. 


Some major consumers of steel castings, of course, are not located in the subject 
six-state area. The demand of these major manufacturers situated in states 
adjacent or close to the subject six-state region has been included in regional 
tonnage figures and is identified in the exhibits of this report. Two large 
Kentucky valve producers are included, one in Indiana statistics and one in Ohio 
statistics. The Pennsylvania demand tonnages include one New York valve 
producer, one New Jersey valve producer, and one New York pump manufacturer. 


The information contained in this report regarding current demand, projected 
consumption, product pricing, and the impact of imported steel castings is 
related to each individual market segment and not to the industry as a whole. It 
has been developed using interview data, Knight's experience in the industry, and 
information from Knight proprietary sources. The projections are based on our 
knowledge of industry trends and communication with producers and consumers 
of steel castings and may not agree with data published by the U.S. Department 
of Commerce, the Bureau of Industrial Economics, or the various industry trade 
associations. 


All monetary references in this report are expressed in current United States 
dollars. 


Lester B. Knight & Associates, Inc. 


THE STEEL CASTINGS INDUSTRY IN THE UNITED STATES 


As a preface, it is considered that a brief review of the industry's recent past and 
general current situation be presented. 


The requirements and production of steel castings in the United States between 
1972 and 1980 have been generally balanced and, excluding recession years, have 
been in the 1.8 to 2.0 million tons per year range. Domestic production capacity 
at the end of this period was considered to be 2.2 and 2.5 million tons per year 
and was only minimally affected by foreign imports. The economic recession in 
1977 caused a reduction of 125,000 tons. 


Since 1980, the steel castings market has continued to decrease to a low of 
approximately 1.0 million tons of shipments in 1982 with projected shipments in 
1983 forecast to be approximately 1.14 million tons. This drastic reduction in 
tonnage is due to the following factors: 


Depressed conditions of the freight car market 
Increase in imports 

The general recessed economy 

Loss of applications to ductile iron 


Along with the ever-decreasing casting demand, the excess available foundry 
capacity, and the continued foreign import pressures, competition among 
producers for the remaining markets has become intense. 


The largest consumer of steel castings in the United States is the railroad 
industry and represents approximately 40% of the total market. The railroad 
industry is generally faulted as the main cause in the steel castings market 
decline. Close study, however, does not confirm this conclusion. Except fork? 29 
when a record 90,000 new railroad freight cars were built, and the railroad 
industry consumed 53% of all steel castings, their average consumption as a 
percentage of total consumption has fluctuated less than 10%. The unusually 
depressed condition in the freight car market (6,000 cars in 1983) has not reduced 
the railroad percentage of the total market appreciably. The 1983 level of 
approximately 39% is expected to return to the normal 40% range as economic 
conditions improve. This would indicate that average U.S. economic conditions 
control the fluctuations of the market demand. 


Although attrition due to various causes continues to erode the domestic supply 
side of the industry, especially for the marginally competitive jobbing and 
railroad equipment castings, domestic supply is projected to exceed demand at 
least through 1985. Exceptions in specific markets and castings sizes are to be 
addressed later in this report. The supply capacity remained relatively constant 
at nearly 2.0 million tons for many years, though railroad castings capacity was 
increased in the late 1970s. Foundry closings in the last six months have lowered 
railroad casting capacity by 500,000 tons, while other steel casting capacity has 
only been reduced 100,000 tons. 


Another condition affecting the domestic steel castings industry in the U.S. is the 
ever-increasing supply of imported castings. Intense foreign price competition is 


expected to continue to increase in the near term and is to continue pressure to 
expand the import share of the steel castings markets. 
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MAJOR MARKET PROFILES AS RELATED TO 
THE STEEL CASTINGS INDUSTRY IN THE UNITED STATES 


Each major industry market consuming steel castings is affected by different 


stimuli and trends. These markets have been analyzed and general profiles for 
each are as follows: 


Construction Machinery and Equipment (2nd Largest Steel Castings Market) 
and 


Mining Machinery and Equipment (4th Largest Steel Castings Market) 


It is difficult to separate the Construction Equipment and Mining Equipment 
markets in reference to the consumption of steel castings. Realistically, ore 
crushing and dressing equipment and underground mining machinery for drilling, 
loading, and hauling are singularly used for mining, while earth movers, 
of f-the-road haulers, power shovels, and tractors are peculiar to both industries. 


These two industries combined account for approximately 25% of all alloy and 
carbon steel casting consumption in the United States. 


Recent economic conditions considered, these two markets are expected to 
require approximately 275,000 tons in 1983 with projected compound annual 
growth rates of 11% and 12%, respectively for Construction and Mining Equip- 
ment. 


The health of the Construction Equipment industry is heavily leveraged by new 
residential construction and road building and repair, both of which are currently 
showing upward trend increases over those previously forecast. 


Steel casting usage is continuing to be eroded in the Construction Equipment 
market by ductile iron conversions in some of the lighter duty drive and axle 
housings. 


Typical castings used in these markets are: 


Parts Weight Range (Pounds) 

Tread Shoes and Track Pads for 30 to 700 

Crawler Equipment 
Idler Rollers 40 to 100 
Sprockets 100 to 500 
Drive and Axle Housings 200 to 1,500 
Track Links and Quides l>.too0 
Gear Boxes 75 to 400 
Wheel Hubs 50 to 250 
Miscellaneous Hangers and Brackets LOstoy 7/5 
Liner Plates and Mill Parts 100 to 300 

for Ore Processing 
Power Shovel Bucket Teeth 2 to 60 
Bucket Bales and Bodies 1,600 to 15,000 

- 5- 
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The domestic demand/supply conditions favor an excess in supply in 1985 as 
aggressive, competitive railroad foundries and imports continue to penetrate 
these markets. 


Although 90% of the steel castings consumed by the Mining Equipment market 
are carbon and low alloy grades, approximately 10,000 tons of various grades of 
manganese steel are projected for 1983, less than 10% of which are used on 
O.E.M. units. The balance of wear resistant steel castings is produced by a group 
of select foundries specializing in the production of blades, power shovel buckets, 
bucket teeth, and liners and wear plates used in crushing and ore processing. 
These castings are generally founded on order from parts supply houses or 
directly from firms engaged in mining or construction as replacement items on 
operating equipment. 


In addition to the wear resistant parts, approximately 2,000 tons of heat resistant 
castings are forecast for use in the mining industry in 1985. These castings are 
predominately for primary ore processing equipment with typical parts being 
hearth chain links, pins, and flights used in heating and sintering operations. 


Trucks, Buses, and Trailers (3rd Largest Steel Castings Market) 


The demand for carbon and low alloy castings in these markets is expected to be 
approximately 116,000 tons in 1983 and to exercise a compound annual growth of 
4% through 1985. 


The trends toward reducing the average weight per vehicle have reflected some 
minimal casting weight reductions, however, the weight of steel castings per 
vehicle is projected to decrease by approximately 10% between 1983 and 1985 as 
the result of conversions from steel to ductile iron castings in drive train 
housings and wheel spiders. 


Steel casting use in these markets is unique in that, except for three major 
Truck, Bus, and Trailer manufacturers, the component O.F.M. parts are not 
captively manufactured, but are purchased as finished assemblies from 
independent manufacturers such as Dana/Spicer, Rockwell International, and 
Dayton Walther. 


Typical steel castings used in these markets are: 


Parts Weight Range (Pounds) 
Small Spring Hangers and Suspension Parts 5 to 20 
Fifth Wheels 150 to 300 
Banjo Housings 300 to 600 
large Suspension Parts 70 to 100 
Wheel Spiders 50 to 70 


Total domestic supply is expected to exceed demand for these parts by 5% to 
10% through 1985. 
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Valves and Fittings - (5th Largest Steel Castings Market) 


The Valves and Fittings market as related to the steel casting industry in the 
United States is highly fragmented. The largest producer is reported to control 
less than 3% of the total market with the top 20 manufacturers supplying 
approximately 30%. 


The Valve Manufacturers Association, the major industry trade association, 
projects the following domestic user industries for 1983 to be as follows: 


Percentage of Total 


Industry Consumption of Valves 
Chemical Production 15.3% 
Petroleum Production 13.9% 

Power Generation 13.3% 
Petroleum Refining 12.4% 
Water and Sewage 9.8% 
Oil and Gas Transmission 8.3% 
Pulp and Paper Production 5.8% 
Commerical Construction 5.8% 
All Other 15.4% 


The Valves and Fittings segment of the steel castings industry is highly 
competitive and is the segment most heavily penetrated by foreign imports. A 
Steel Foundry Society of America study conducted in February 1983 indicated 
that approximately 27% of the United States steel valve requirements are 
imported, although other estimates vary from 11% to 40%. 


The primary source of these imports is reported by the U.S. Department of 
Commerce as follows: 


Percentage of 


Country Total Valve Imports 
Japan 29% 
Canada 11% 
United Kingdom 11% 
France 8% 
Italy 8% 
West Germany 8% 


The compound annual growth rate for steel valve and valve part castings from 
1983 through 1985 is forecast to be approximately 16% with the projected 
requirements in 1983 to be 70,000 tons of carbon and low alloy. 


Corrosion resistant valve requirements for the same period are expected to 
increase at a compound annual rate of approximately 33% with the 1983 
requirements projected to be 17,000 tons. 

Of the eight basic types of valves manufactured, the use of ball types shows the 


greatest increase, from 22% to 33% in the last 10 years, and butterfly valves 
increasing their share by 2.5% over the same period. 
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Although the general regional consumption data shown in this report include only 
the valves produced by the sand and shell mold processes, the industry is showing 
a heavy trend toward the use of investment castings in the smaller sizes of 
corrosion resistant, carbon, and low alloy valves and valve components. 


The size range of steel castings supplied to the valve market varies from 
fractions of one pound to tens of thousands of pounds. The majority of the 
tonnage and pieces falls within the range of the 2 inch valve covers and bonnets 
between 2 and 4 pounds up to 24 inch balls, discs, and bodies between 400 and 
1,000 pounds. Recent Knight studies show approximately 50% of the total pieces 
produced weigh less than 50 pounds. 


It is forecast that domestic supply is to exceed demand by 15% to 20% in 1985 
for medium and high volume castings up to 1,000 pounds. Larger valves for low 
volume orders show a potential 5% short supply by 1985. 


Mill Machinery (6th Largest Steel Castings Market) 


The demand for new roll Mill Machinery is continuing to decline with raw steel 
production and growth of the continuous casting processes. The greatest loss is 
in large steel back-up rolls. It is forecast that the use of continuous cast steel is 
to increase to 40% by 1989 and decrease the use of steel rolls to a ratio of .31 
(roll shipments/raw steel shipments). Steel castings consumption in this market 
presently is dominated by repair and spare parts replacement of Mill Machinery 
castings and mill rolls. 


Maintenance repair parts typically are one piece or very low volume orders and 
are currently being produced by the mill captive foundries or low volume 
commercial jobbing foundries with long-term customer/supplier relationships. 


This market has been difficult to penetrate in the past except when major 
rebuilding programs were involved and unusually high volumes necessitated 
expanded sourcing. Despite the closing of three roll foundries - Bethlehem, 
Wear-United (Vandergrift), and Mesta - this supply is forecast to exceed the 
demand by nearly 20%. 


Oil Field Equipment (7th Largest Steel Castings Market) 


The recent decline in exploratory and production drilling in the U.S. has greatly 
affected the consumption of steel castings used in this industry. The oil 
production market responds to the Mideast political situation, spot market prices, 
domestic supply/demand, conservation programs, and utilities emission policies, 
among others. 


Even though it is estimated that less than 10% of the Oil Field machinery is 
manufactured in the subject six states addressed in this report, it has been 
reviewed because of its total share of the steel castings market. 


The total steel castings market, as stated earlier, is little affected by the 
geographic relationship between producer and consumer. The Oil Field 
Equipment market, however, seems to be the exception. Casting producers for 
this market are generally located close to the consuming regions of the South, 
Southwest, and West. 
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The forecast consumption of 34,000 tons of carbon and low alloy steel castings in 
1983 may be optimistic, but does relate to the current economic conditions. 
Considering the excessive number of variables affecting this industry, growth 
projections through 1985 are forecast to be from flat to 5%. 


Typical steel castings are as follows: 


Parts Weight Range (Pounds) 
Drilling - | Pin Supports 180 to 210 
Sheave Guards and Plates 40 to 50 
Block Hook Adapters 320 to 380 
Swivel Housings 220 to 360 
Swivel Goosenecks 50 to 75 
Tables - Turntables 500 to 1,000 
Bases 2,000 to 5,000 
Housings 50 to 200 
Drives - Sprockets 80 to 100 
Bearing Housings 100 to 200 


Engines and Turbines (8th Largest Steel Castings Market) 


This field is forecast as flat to declining through 1985 and is affected by new 
utility installations or modification and upgrading of existing facilities. In the 
manufacture of large engines for power generation, the castings are primarily 
iron. Steel castings are used for turbine housings, impellers, and various 
generator parts such as bases and housings. 


Carbon steel castings for this market are continuing to be affected by foreign 
competition and, in conjunction with the declining industry outlook and declining 
utility purchases, has resulted in the closing of a major manufacturer's captive 
foundry. 


The demand/supply situation in this classification is affected greatly by imports. 
If the U.S. dollar devaluates 10% to 15% against the yen and other currencies, 
imports should decrease and supply shortages could occur. 


Special Industry Machinery (9th Largest Steel Castings Market) 


The total consumption of steel castings in this market is significant at a 
projected level of approximately 19,000 tons in 1983. This volume includes 
corrosion resistant, heat resistant, manganese, and carbon and low alloy castings. 


Unlike other major markets where major equipment manufacturers are easily 
identified, this market is highly fragmented and includes the manufacture of 
equipment for the food processing, packaging, textile, paper, chemical, tobacco, 
glass bottle, rubber, foundry, ammunition, and plastics industries. Significant 
consumers of steel castings for these markets have not been identified in the 
six-state region considered in this report. Many of the manufacturers of this 
equipment, however, are known to have relocated from the New England, 
Atlantic Coast, and Midwest regions to the South Central and Southeastern states. 
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Corrosion resistant steels are mainly used in the food products industry. 
Stainless alloys CF8 and CF8M make up 70% of the market. Heat resistant steels 
are used in reformer and ethylene, centrifugally cast tubes, and return banks for 
refining equipment. These alloys are normally HH, HK, HT, and nickel-chromium 
steel alloy. 


Pumps (10th Largest Steel Castings Market) 


The trends in growth and consumption in this market have in the past and are 
projected to continue to closely parallel those of the Valves market. 


At the projected rate of growth, a potential 8% short supply of carbon steel pump 
castings over 5,000 pounds could exist in 1985. Demand would also exceed supply 
by approximately 10% for stainless and other corrosion resistant pump parts over 
1,000 pounds during the same period. 


The growth of this market section is very dependent on the Oil Field Equipment 
industry. If oil prices increase, our demand increases for pumping equipment. 
The pumps market should grow at a rate of 4% per year. The largest growth 
segment is in stainless steel pump casings. It is especially advantageous to have 
capabilities to produce stainless alloys, as well as high nickel base alloys as 
common pattern equipment is generally used to produce the same casting in 
several alloys. 


Industrial Furnaces and Ovens 


Overall, this industry consumes less than |% of the total steel castings produced, 
but uses over 30% of all of the heat resistant castings. Growth in this market is 
expected to be minimal to flat at a compound annual rate of 1% to 2%. 


These castings predominately fall in the | pound to 200 pounds weight classes and 
consist of small furnace parts, reformer and ethylene tube bends, and Ys and heat 
treatment baskets and trays. Reference in this report is to static cast parts and 
does not include centrifugally cast reformer and ethylene tubes projected at a 
level of approximately 9,000 tons in 1985. 


Production of these industrial castings is presently supplied by specialty foundries 
producing heat resistant products. 
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STEEL CASTING CONSUMER INTERVIEW SURVEY 


Contact was made with steel castings consumers in the following user markets: 


Construction Machinery and Equipment 
Truck, Bus, and Trailer Equipment 
Mining Machinery and Equipment 
Valves and Fittings 

Mill Machinery 

Pumps 

Machine Tools 

Industrial Trucks 

Furnaces and Ovens 

Motors and Generators 

Special Industry Machinery 

Tanks (Military) 


Although the large majority of the interview candidates is considered to be heavy 
tonnage users of steel castings in the manufacture of their end products, effort 
was also extended to gather data on the lesser volume users in an attempt to 
provide a greater cross-section of the consumers. 


Detailed information obtained from the contact survey is shown in Exhibit A and 
includes: 
Market identification 
User company name 
User company address 
User company phone 
Contact name and position, when available 
Projected 1983 demand in tons by alloy 
Tonnage distribution by casting weight 
Purchasing criteria 
Foreign or import supply policies 


location of user plants for those firms with multiple facilities 
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The following is a summary of the survey results: 


Percentage of 
Number Respondents 


Total number of firms contacted 64 100 % 
Number responding to some or all of the questions 57 89 
Number responding, but requesting that the source 20 35 


of information remain confidential 


Respondents stating price as primary purchasing 21 37 
criteria 

Respondents stating quality as primary purchasing 30 53 
criteria 

Respondents stating price and quality given equal 6 11 
consideration 


Respondents with strict anti-import policies 


Respondents reporting some current import supply 10 18 


Projected 1983 tonnage (all alloys) represented 
by respondents is 155,000. 


Information relative to the prices being paid by the respondents for commercial 
steel castings was most difficult to obtain. Some stated that this type of 
information was confidential, while others provided these data by alloy group. 
Some, however, catagorized their purchases by alloy and casting weight and are 
shawn in Exhibit A. 


A discussion of the responses is discussed in a subsequent section of this report. 
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PROJECTED DEMAND FOR STEEL 
CASTINGS IN THE UNITED STATES 


The 1983 steel casting demand information from Knight sources and the 
respondent interview contacts was analyzed by major market segment and alloy 
for the individual states of the six-state region addressed in this study. 


Carbon and Low Alloy Steel Castings 


The 1983 consumption of carbon and low alloy steel castings in the United States 
is expected to be approximately 1,055,000 tons and is projected to be 
approximately 1,254,000 tons in 1985, equivalent to a compound annual growth 
rate of 9%. 


Exhibit B shows a detailed analysis of the aforementioned carbon and low alloys 
steel casting demand and is summarized as follows: 


State or Area 1983 Tons 1985 Tons 
Illinois OZeu/0U 100,041 
Indiana 52,050 Oo. O20) 
Michigan 64,327 70,886 
Ohio 117,136 138,835 
Pennsylvania 62,442 75,130 
Wisconsin 51,065 62,153 
Other or Unidentified 645,290 768,045 


Other or Unidentified is the classification for all steel castings produced outside 
of the six states listed, all railroad castings, and castings produced for 
unidentified markets. 


These six states are considered to represent approximately 66% of the 
non-railroad steel casting consumption. 


As stated earlier in this report, the railroad industry is the largest tonnage 
consumer of carbon and low alloy steel castings followed in order of magnitude 
bys 

Construction Equipment 

Trucks, Buses, and Trailers 

Mining Equipment 

Valves and Fittings 

Mill Machinery 

Oil Field Equipment 

Engines and Turbines 


Pumps 
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Corrosion Resistant Steel Castings 


Analysis of the corrosion resistant steel casting market is shown in Exhibit C. 
The total consumption of corrosion resistant castings in 1983 is expected to be 
approximately 39,000 equivalent to 3.4% of total steel castings demand. 


The 1985 demand level is projected to be approximately 56,600 tons reflecting a 
compound annual growth rate of 20%. 


The Valves and Fittings and Pumps markets account for approximately 60% of 
the corrosion resistant castings. Growth in the Valves and Fittings market is 
projected for 33% per year between 1983 and 1985. 


Regional demand for corrosion resistant castings is as follows (see Exhibit Cc) 


State or Area 1983 Tons 1985 Tons 
Illinois 1,060 1,630 
Indiana 1,100 1,640 
Michigan 280 470 
Ohio 8,320 12,800 
Pennsylvania 5,475 8,300 
Wisconsin 615 960 
Other or Unidentified 22,150 30,850 


Heat Resistant Steel Castings 


Exhibit D identifies the distribution of heat resistant steel castings by market 
segment and state. The projected tonnage shown in this exhibit reflects only the 
static cast parts and does not include approximately 9,000 tons per year of 
centrifugally cast reformer and ethylene tubes used in Industrial Furnaces and 
Ovens. 


Static cast demand of heat resistant casting for 1983 is projected at 20,500 tons 
and is forecast for a growth rate of 5% per year through 1985. 


The Industrial Furnaces and Ovens industry represents approximately 34% of the 
heat resistant castings market followed by Special Industry Machinery and Mining 
Equipment. 


A summary of Exhibit D is as follows: 


State or Area 1983 Tons 1985 Tons 
Illinois 1,805 2,022 
Indiana 905 955 
Michigan 1,005 1,130 
Ohio 3,380 3,715 
Pennsylvania 2,850 3,150 
Wisconsin 923 1,065 
Other or Unidentified 9,630 10,560 
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Manganese and High Wear Resistant Steel Castings 


The variable terms of reference and definitions of manganese steel castings make 
it difficult to positively separate the varieties containing over 10% manganese 
from some of the wear resistant steels containing from 3% to 7% manganese but 
with total alloy content exceeding 10%. 


Exhibit E shows the distribution of manganese steel casting demand and includes 
the high wear resistant grades containing less than 10% manganese. 


Tonnage consumption for these grades of steel castings is expected to be 
approximately 28,000 tons in 1983 and is projected to increase at the rate of 
10.5% per year through 1985. 


The largest consumer industries for these castings are the Railroad and Mining 
Equipment segments, each at a current rate of 10,000 tons per year. The railroad 
products are predominantly track specialties such as frogs, crossovers, and switch 
components of the high manganese, Hatfield grades; the mining usage is generally 
of the high wear resistant type with under 10% manganese. The lower content 
grades are also used in the Construction Equipment fields, the third largest 
consumer. 


Approximately 90% of the manganese containing wear resistant steels used in the 
Mining Equipment market are spare parts such as scraper blades, power shovel 
bucket parts and teeth, and liners and plates for crushing and other ore 
processing. Only 10% of the castings are reported to be used in the manufacture 
of new equipment. 


A summary of the demand by state for these products is as follows: 


State or Area 1983 Tons 1985 Tons 
Illinois 670 860 
Indiana 210 250 
Michigan = : 
Ohio 1,110 1,340 
Pennsylvania 650 810 
Wisconsin 1,780 2,200 
Other or Unidentified 23,280 28,640 
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DEMAND DISTRIBUTION BY CASTING WEIGHT 


The demand distribution of the various alloy groups of steel castings by casting 
weight was addressed in the interview survey, the results of which are shown in 
Exhibit A. It is felt, however, that when considering the disciplines of the 
interview candidates and that these types of data are not normally immediately 
available, the responses were considered to be estimated. 


Using data developed in recent studies for consumers and supplier foundries in 
the major steel castings markets, in conjunction with the resulting survey 
response, a detailed analysis of the demand tonnages by major market, casting 
size range, state, and alloy has been prepared and projected for 1985. 


Exhibit F is addressed to carbon and low alloy castings, Exhibit G to corrosion 
resistant castings, Exhibit H to heat resistant castings, and Exhibit J to 
manganese and wear resistant castings. 


Exhibit F, page | of 6, describes the market for carbon and low alloy steel 
castings in the State of Illinois, forecasted to reach 100,000 tons by 1985. The 
main market for steel castings in Illinois is with the Construction Equipment 
manufacturers, which includes the three largest in the U.S., namely, Caterpillar, 
Deere & Co., and International Harvester. The majority of the castings for 
O.E.M. producers such as these are medium to high production quantities of steel 
castings in under 100, 101 to 500, and 501 to 1,000 pound weight ranges for use in 
off-the-road vehicles. Steel castings are used in these applications because of 
their toughness and low temperature impact resistance. 


It is forecasted that Caterpillar is to purchase nearly 50,000 tons of steel 
castings in 1983. These purchases could increase by 50% by 1986 to return to 
levels of purchases in the late 1970s. Deere & Co. is forecast to purchase nearly 
3,500 tons in 1983 and Fiat-Allis 2,000 tons. 


Other markets for carbon steel castings in Illinois are relatively small and divided 
among the other industrial markets as shown. 


Markets for carbon and low alloy steel in the State of Indiana, Exhibit F, page 2 
of 6, are forecast to consume approximately 40,000 tons in 1985. No one market 
is expected to dominate the picture, though the steel industry in the northern 
part of the state is expected to consume nearly 4,300 tons in 1985. The two 
largest markets are Construction and Mining Equipment. 


The usage of non-railroad carbon and low alloy steel in the State of Michigan 
(Exhibit F, page 3 of 6) is dominated by the Truck market, which is forecast to 
consume nearly 50,000 tons of castings per year in 1985. As is explained on page 
7 of this report, the steel casting use is unique in this market. Except for three 
major manufacturers, the component O.E.M. parts are not captively 
manufactured, but are purchased as finished assemblies from independent 
manufacturers such as Rockwell, Dana/Spicer, and Dayton Walther. Construction 
Equipment is the second largest consumer of castings with a forecasted annual 
tonnage of 11,900 tons in 1985. 
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Manufacturers in the State of Ohio are the largest consumers of non-railroad 
steel castings, as is shown in Exhibit F, page 4 of 6. 


It is forecast that 35,800 tons of castings used in Mining Equipment are consumed 
in Ohio by such manufacturers as Euclid-Daimler, Terex, National Mines, Marion 
Power Shovel, American Alloy, Owens Bucket, and others. Many of the 
applications of steel castings could be considered "Construction Equipment" 
parts, however, most are classified under Mining Equipment. 


Approximately 30,000 tons are forecast for carbon and low alloy steel castings 
for Trucks, Buses, and Trailers. White Motor, International Harvester, Rockwell, 
and Dayton Walther are large consumers of steel castings. 


Construction Machinery and Equipment is the third ranking consuming industry in 
Ohio. Galion, Jeffery, Terex, and Euclid are large purchasers of castings. 


Carbon and low alloy cast steel valves are forecast to reach 24,700 tons in 1985 
in the State of Ohio. Such large valve producers as Xomax (Tufline), Powell, 
Conval & Duriron are consumers of steel castings. 


Mill Machinery Equipment is also a large consumer of carbon steel castings in 
Ohio. Such manufacturers as Republic, Armco, Copperweld, U.S. Steel, Bliss, 
Production Experts, Pollock, and others are to purchase a forecasted 14,000 tons 
in 1985. Most of the mill castings are over 1,000 pounds in weight. 


Mining and Construction Machinery and Equipment is also the largest consumer 
of steel castings in Pennsylvania with a forecast of 33,000 tons in 1985. 
However, Valves and Mill Machinery are also large consumers at 13,000 and 
10,000 tons, respectively. This information is shown in Exhibit F, page 5 of 6. 


Valve companies located in Pennsylvania are Pittsburgh Brass, Rockwell, 
Walworth, Dresser, American, Bailey, and others. 


Pennsylvania is the largest user of steel castings in Mill Machinery with 
consumers such as U.S. Steel, Bethlehem, J & L, Wean, Lukens, Mesta, and 
Mackintosh-Hemphill. 


Nearly 50,000 tons of carbon steel castings are forecast for consumption in the 
State of Wisconsin in 1985, as is shown in Exhibit F, page 6 of 6. Major 
consumers are J. I. Case, Drott, Harnischfeger, Manitowoc, American Hoist, 
Allis Chalmers, and others. 


The State of Illinois is not an exceptionally large consumer of corrosion resistant 
steels, as shown in Exhibit G, page 1 of 6. However, there are two large valve 
consumers, Rockwell (Hills-McCanna) and Pratt, in the state. Most of the valves 
purchased by these companies are in the 0 to 500 pounds weight range. 


The consumption of corrosion resistant steel castings in Indiana, as shown in 


Exhibit G, page 2 of 6, is only slightly larger than in Illinois at 1,640 tons 
annually. The main consumers are Conval and ITT. 
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As shown in Exhibit G, page 3 of 6, the demand in Michigan is only 470 tons per 
year. In Ohio, however, it is forecast to consume 12,800 tons of stainless 
castings in 1985, as shown on page 4 of 6 of this exhibit. The largest valve 
producers, Conval, Xomax, Vogt, Ladish, Duriron, Brighton, and Crane Company, 
are located in Ohio or on the Kentucky border. 


Pennsylvania is also a large consuming state for pumps and valves and other 
stainless castings. Goulds (Seneca Falls, New York) and Ingersoll-Rand 
(Phillipsburg, New Jersey) are large consumers of stainless pump castings near 
Pennsylvania. The state also has the majority of the stainless foundries, i.e., 
Quaker, Lebanon, Dodge, Empire, and Penn Steel. Exhibit G, page 5 of 6, shows 
the breakdown by weight range. 


The main consumer of stainless castings in Wisconsin is |_adish, near Milwaukee, a 
valve producer. As is shown in Exhibit G, page 6 of 6, a total of 960 tons per 
year is forecast. 

Exhibit H, pages | through 6, shows the demand for heat resistant steel castings. 
The largest demand is from manufacturers of furnaces and ovens located in 
Michigan (automotive), Ohio (automotive), and by heat treat equipment 
manufacturers in the other states. 


Non-railroad manganese steel castings are primarily purchased for the 
Construction Equipment and Mining industry as shown in Exhibit J. 


More in-depth information in regard to casting sizes is presented in Exhibit K. 
This exhibit provides the following information for each alloy composition 
projected for 1985. 

® Total tonnage demand by state, by casting weight 

® Domestic demand/supply ratio by casting weight 

e Average 1983 selling price per pound, by casting weight 


@ Average 1983 domestic supplier production rate in man-hours per ton 


@ Average domestic supplier 1983 hourly labor wage rate (including 
fringe benefits) 


& Projected 1985 import tonnage by casting weight 


Exhibit K, pages | through 4, summarizes the market conditions by state and 
weight range and establishes competitivity comparisons. 


It is to be noted that the labor rate (fringe loaded) does not vary significantly 
from state to state. It does vary as is shown by size range from $11.80/hour for 
foundries producing smaller castings to $11.00/hour for foundries producing 
larger castings. These are weighted averages and can be used for comparison. 


However, there are special cases where rates can be 40% to 50% higher. 
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Selling prices for carbon steel vary from $0.88 to $1.10 per pound, however, 
imports are known to be from $0.60 to $1.00 per pound. Carbon steel valve 
castings in large lots were normally priced at $1.10 to $1.30 per pound, but have 
been reduced to meet imports. A recent delivery of carbon steel valve castings 
from Spain, for example, was picked up at a New York dock for $0.90/pound. 


Prices for corrosion resistant steel castings have been reduced to 1978 levels. 
For example, CF-8M valve bodies are being sold at $3.50 per pound with imports 
sometimes priced at 20% less. 


The demand/supply conditions forecast for 1985 as shown indicate an overall 
surplus of supply for all castings under 5,000 pounds. 


Exhibit L, pages | through 8, describes the distribution of casting weight ranges 
by percent of total tonnage consumed in each state. This is shown for analysis 
purposes only as the estimated tonnages were shown in Exhibit K. 


Exhibit M has been developed to relate the 1985 projected demand, captive 
production, and import volume. This information is shown for each major market 
segment and alloy group and indicates the net tonnage available in each market 
segment for production by domestic or foreign commercial steel castings 
foundries. 


The larger captive producers in Construction Equipment are Bucyrus-Erie (South 
Milwaukee, Wisconsin), American Hoist and Derrick (Minnesota and Michigan), 
and Marion Power Shovel (Ohio). The major steel companies, Bethlehem and U.S. 
Steel, have captive foundries in Pennsylvania. The major captive steel foundries 
servicing the truck industry are operated by Dayton Walther and Rockwell 
International. The total captive production of carbon and low alloy steel castings 
is estimated at approximately 45,500 tons, or less than 10% of the demand. 


It is estimated that imports are equivalent to approximately 24% of the total 
demand for carbon steel castings with valve casting imports reported to be 40%. 


The net available market for jobbing producers is shown for all market segments 
and is equal to demand less captive production. 


Exhibit N further defines the projected demand/domestic supply and import 
conditions for 1985 including casting alloy group: 


S Six-state regional demand by casting weight 

8 Six-state regional excess or shortage of domestic supply by casting 
weight 

6 Six-state regional import tonnage by casting weight 


It is shown that shortages of supply are forecast to exist in the castings of 5,000 
pounds and over. 
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SPECIAL ANALYSIS OF 
THE VALVES AND FITTINGS MARKET 


A great deal of useful information has been made available by this and other 
similar projects on the subject of the relationship of the steel casting industry to 
the Valves and Fittings market in the United States. Some of the data considered 
to be of use to the Canadian Steel Castings Industry have been included in this 
report. 


Exhibit P shows 31 companies considered to be the major manufacturers of valves 
in the United States and their 1983 projected tonnage demands for corrosion 
resistant and carbon and low alloy steel castings. The following additional 
information is presented: 


a Manufacturing plant locations of the various firms 
® Demand by casting size for sand molded castings 
@ Demand by casting size for shell molded castings 


Manufacturers of Valves and Fittings in the United States are noticeably showing 
increased preference for steel castings up to 100 pounds produced by the 
investment molding process. Several benefits are cited for this trend. 


Although the initial cost of the rough casting produced by the investment molding 
process is greater than that produced by conventional sand and shell molding 
methods, the high casting costs are reported to be offset by the following 
benefits: 


8 Reduction in initial foundry tooling costs 
8 Increased foundry tooling life 
@ Reduced machining costs 


- 27% less than sand castings 
~ 7% less than shell castings 


a Reduced casting weights 


~ 25% less than sand castings 
- 10% less than shell castings 


Approximately 23,000 tons of steel investment castings are expected to be used 
in the production of Valves and Fittings in 1983 with projected growth of 25% per 
year through 1985. 


Exhibit R shows the projected demand for steel investment castings in the Valves 
and Fittings industry by state and alloy for 1983 and 1985. The investment 


casting industry is one of the few casting industries in which U.S. exports 
continue to exceed imports. 
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IMPORT CONDITIONS OF 
THE STEEL CASTINGS INDUSTRY 


The domestic demand for steel castings, based on U.S. Bureau of Census 
information and data from societies and others, has normally been expressed in 
the weight or value of castings shipped from producing foundries. Exports were 
never known exactly, but always exceeded imports with U.S. demand expressed as 
being the same as shipments. It was, at the least, a conservative estimate and of 
little consequence. 


Beginning in 1981, and accelerating in 1982 and 1983, imports of steel castings 
have gained rapidly and now exceed exports in most market sectors. It is, 
therefore, necessary to know the import conditions for each market section to 
determine the actual demand. 


Based on reports from societies, producers, forecasters, and government 
information, the following import percentages have been developed for the 
market sectors discussed in this report. These percentages can be used to 
determine the tonnage imported in each state because individual statewide 
percentages are nonexistent. 


_ Imports (Tons) 
TU OCI G i Total U.S. Demand (Tons) 


(Percentage) (Percentage) (Percentage) 
Carbon & Low’ Heat Resistant Corrosion Resis- 
Alloy Steel Steel tant Steel 
Market Sector 1983 1985 1983 1985 1983 1985 

Valves bly 40 15 15 if) 20 
Turbines 30 30 - - - - 
Construction 26 30 - ~ - - 
Mining 17 20 Ly 20 - - 
Oil 26 30 16 20 - - 
Industrial Trucks 14 20 - - - - 
Roll Machinery its: 15 1D ifs) 15 15 
Specialty Industries 20 20 25 30 20 Lo 
Pumps and Compressors 16 20 ~ - 16 20 
Industrial Ovens - - 15 20 - - 
Truck 17 20 - - - ~ 


Castings are imported because of the lower cost to the buyer at equivalent 
quality. Carbon steel valves are being purchased at delivered prices 15% to 20% 
below the lowest domestic prices. Other castings can be purchased at prices 5% 
to 15% below domestic prices. 


The major exporters of steel castings to the United States are Japan, Canada, 
South Africa, Korea, Spain, Italy, France, Mexico, Taiwan, and India. 
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PREFERRED METHODS AND CHANNELS FOR 
SUPPLYING STEEL CASTINGS TO UNITED STATES MARKETS 


An analysis has been made of U.S. steel foundries and end-use companies to 
determine preferred methods for market entry by Canadian foundries. 


Imports of steel castings to this country from foreign countries are mainly made 
through agents in major U.S. cities, by export/import trade companies, and by 
specific foreign government associations. Their objective is to provide 
information to potential consumers on producing foundries in specific countries 
and let the consumer make direct contact with the foundries. It is, however, 
beneficial to have an aggressive sales plan. Many consumers send representatives 
to the exporting countries to visit foundries to solicit quotes. Originally, foreign 
producers were only interested in large quantity orders, however, this has 
changed. Many foundries now quote on small lot orders, depending on the size, 
metal, and specifications. 


The main problems to the end users are responsiveness to change, responsiveness 
to quick delivery, replacement of scrapped castings, currency exchange values, 
customs documentation, service, metallurgical assistance, application 
engineering, and general goodwill. Of course, large cost reductions are often 
good trade-offs for these liabilities. 


The objective of Canadian producers would be to provide all of the above, along 
with competitive pricing, while U.S. domestic demand/supply conditions are not 
favorable. 


U.S. producers normally sell through direct sales in major consuming areas and 
use manufacturers' representatives in more remote areas. Direct sales programs 
are necessary in the following markets where salesmen must offer specialist 
services: 


@ Heat resistant steel castings for tubes and bends to ethylene and 
ammonia plants 


@ Carbon steel and alloy steel castings for nuclear power plants 

® Corrosion resistant steel and high alloy castings for military usage 
# Steel mill roll castings 

@ X-ray quality castings for high pressure applications 


Direct sales is also important to large consumers such as: 


Caterpillar Tractor 
Deere & Co. 
International Harvester 


J. I. Case 
Rockwell International 


992. 


Lester B. Knight & Associates, Inc. 


However, if a representative or agent is well known by the consumer, it is 
sometimes useful to use a representative for a faster entry. No matter which 
method is used, the large consumer normally visits the casting facility to 
determine its capabilities before approval is made to ciassify the foundry as a 
potential source. 


One example of a sales organization of a typical Ohio foundry producing carbon 
steel is as follows: 


Castings Sales Manager Territory 


One Sales Engineer - Western Michigan 
Chicago 
Milwaukee 


Two Sales Engineers - Ohio 
Indiana 
Pennsylvania 
Illinois (except Chicago) 


Three Sales Representatives - Southwestern U.S. 
Eastern U.S. 
Special Ohio Accounts 


One Sales Service Specialist - Quality troubleshooter and regular 
customer visitation 


The following major entry barriers exist and must be overcome to achieve 
successful penetration of the subject market sectors: 


Valves 

- No unusual major barriers as imports are near 40%. 
- Casting quality must be acceptable. 

- Must compete with other nondomestic suppliers. 
Construction Equipment 

- Major consumers require qualification acceptance. 

- Strong consumer loyalties to suppliers exist. 

- Price retaliation by long-term suppliers is exercised. 
Mining Equipment 


- Must compete with established nondomestic suppliers. 


~ Barriers considered to be similar to the Construction Equipment 
sector. 
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® Trucks, Buses, and Trailers 
- Supplier loyalty very important. 
- Must show substantial price advantages. 
- Major consumers require qualification acceptance, 


~ Must be responsive to delivery schedules and impromptu order 
changes as consumers carry minimal inventories. 


In order to remove the major entry barriers, the following suggestions should be 
considered: 


® Be competitive with other foreign country producers. 

@ Qualify for large consuming companies. 

8 Use a direct sales approach to large companies. 

® Use representatives to cover specific areas when representatives have 


special contacts with major consumers. 
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COMPETITIVITY AND PENETRATION 
POTENTIAL OF CANADIAN STEEL CASTING FOUNDRIES 


The definition of "Competitive" means many things to consumers and suppliers in 
the United States steel castings markets. Generally, each of the following 
characteristics attributed to a supplier foundry is weighted differently by the 
various consumers: 


@ Dollar cost of the casting 
& Quality of the casting 


3 Special services provided, such as application engineering assistance 
and field service 


e Prompt adherence to delivery schedules 
@ History of customer/supplier relationships and the fostered loyalties 


The interview survey conducted during this project and confirmed by other recent 
Knight studies indicates little or no reluctance toward the use of imported 
castings by United States consumers if cost advantages can be achieved and 
quality levels are acceptable. 


Canadian steel casting producers considering entry into the United States steel 
casting market must know their position relative to the domestic commercial 
castings foundries and the other foreign suppliers with whom they must compete. 


Exhibit S has been prepared to show the United States steel castings foundries 
considered to be among the most competitive within the six-state region 
addressed in this report. This exhibit identifies the industries serviced by the 
foundry, its nominal annual capacity, the alloys produced, and the productivity 
level in man-hours per ton. Productivity indices (man-hour/ton), of course, vary 
significantly depending on product mix. Based on product mix, competitivity 
comparisons can be made. However, it must be recognized that selling price 
comparisons give one a better comparison of competitivity. 


Although this information can be used as a guideline, it must be recognized that 
geographical regions of supply in relationship to the location of the consumer are 
considered to be irrelevant. 


The dominate factor affecting increased penetration of the United States steel 
casting market by Canadian foundries is cost of castings to the consumer. There 
are other factors, however, which are considered to have impact. The major 
markets have been reviewed in relation to these factors and some subjective 
evaluations made as to their effect on increased Canadian penetration. 
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e Competitivity and Pricing - The most competitive market, currently, is 
the Valves and Fittings sector followed by Construction Equipment, 
and Trucks, Buses, and Trailers. The high piece part volume 
requirements for Valves and Construction Equipment make them good 
candidates for long run volume producers generally operating with low 
manufacturing costs. The Truck, Bus, and Trailer market, in spite of 
volume requirements, has tended to favor domestic supply. 


The major consumers in this market are finished component producers 
who require excellent communication, quality, engineering, and field 
service from suppliers who can respond to short notice design and order 
changes. 


Potential for increased penetration is considered to be favorable in the 
Valves and Fittings sector based on knowledge currently in-house 
relating to exporting foundries and especially toward the corrosion 
resistant castings projected for demand increases of 33% per year 
through 1985. Favorable demand supply conditions for the larger, low 
volume castings should enhance the potential. 


The greatest opportunity is considered to exist for the large, low 
volume carbon and low alloy, and corrosion resistant castings over 
5,000 pounds in which supply shortfalls of between 5% and 10% are 
projected on an industrywide basis. 


@ Delivery Requirements - Important, but normally not a problem for 
import suppliers if customary casting lead times are adhered to. 


8 Service Requirements - This factor was not cited as an important 
criteria in purchasing castings, although it is common knowledge that 
the major Construction Equipment producers and the Truck, Bus, and 
Trailer market place great emphasis on this service. Canada, with 
close proximity to these markets, should have a distinct advantage 
over other foreign producers. 


) Quality - Quality does not appear to have been a major deterrent to 
foreign foundries. It is felt, however, that exporters of steel castings 
to the United States have not substantially penetrated the markets 
which require the higher quality, sophisticated castings. Canadian 
foundries may very well be competitive with the U.S. suppliers of these 
castings. The high tech/high quality castings are primarily associated 
with the following markets in the large casting size ranges: 


- Engines and Turbines 
- Valves and Fittings, both carbon and corrosion resistant 


- Special Industry Machinery 
- Pumps, carbon and low alloy, and corrosion resistant steels 
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Personal Relationships - It is difficult to evaluate personal 
relationships between suppliers and consumers. More important are 
the value of long-term supplier/customer associations, especially in the 
smaller less dominate markets. These relationships have been fostered 
through the years and have served the supplier with stable customers 
and the customer with guaranteed supply during industry demand peaks. 


Representation - Addressed in a previous section of this report. 


Geographical - Except in the Oil Field Equipment industry where both 
demand and supply are concentrated in Alabama, Mississippi, 
Louisiana, Arkansas, Oklahoma, Texas, and California, the proximity of 
supplier to customer is not relative. 


Freight, Custom Duties, Casting Price - These three factors cannot be 
considered on an individual basis, as the sum of the three represent the 
total cost to the consumer. Freight costs for Canadian suppliers in the 
industrial areas of Ontario and Quebec which are adjacent to the 
six-state market should provide advantages over other foreign suppliers 
and be competitive with out-of-region U.S. domestic foundries. 


The impact of customs tariffs was agreed to be outside the scope of 
this study. They must be considered, however, as a part of the total 
consumer casting cost. When considering the current major exporters 
of steel castings to the United States, it is not felt that Canada would 
be at a comparative disadvantage. It should be noted, however, that 
the current high level of imported steel castings has resulted in 
increased pressure from the U.S. steel castings producers for 
legislation which would provide some form of import relief. The 
present administration has generally opposed trade restrictions of this 
nature and has given no indication of forthcoming policy changes. 
Should restrictive measures be adopted, the opportunity for Canada 
and other exporting countries could be adversely effected. 


Actual casting price is the third major component of cost to the 
consumer. Selling prices of castings produced by domestic U.S. 
foundries have been established for the various alloys and casting size 
ranges (Refer to Exhibit K). These prices are considered to be based 
on actual production costs and include nominal profit margins relative 
to the markets serviced. It has, however, been impossible to establish 
the actual manufacturing cost of foreign suppliers. It is common 
knowledge that labor costs are lower in some foreign countries, but it 
is sometimes difficult to establish the government support levels 
provided to encourage exports. 


Demand/Supply - Domestic U.S. demand/supply conditions have had 


little effect on import volumes of the major markets where casting 
cost is indicated as a primary criteria of purchase. 
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® Profit Margin Potential - Profit margin potential for the Canadian 
exporting foundry is considered to be most favorable in the markets 
exerting minimal overall pricing leverage. Included among these 
markets are: 


~ Carbon and Low Alloy Castings 


Tools and Dies 

Special Industry Machinery 
Pumps 

Motors and Generators 


~ Corrosion Resistant Castings 


Special Industry Machinery 
Pumps (Excellent growth potential) 
Valves (Excellent growth potential) 


Giving consideration to the overall steel casting demand in the United States, the 
excess supply capability of domestic foundry capacity, and the ever-increasing 
volume of imported castings consumed in rnost market segments, indicates that 
the primary competitors to Canadian steel foundries for the U.S. steel castings 
market are foreign suppliers. 
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CONCLUSIONS 


The six-state region of Illinois, Indiana, Michigan, Ohio, Pennsylvania, and 
Wisconsin addressed in this study are considered to generate approximately 63% 
of the non-railroad steel castings demand in the United States. 


Although the production capacity of non-railroad related steel castings in the 
six-state region is considered to exceed demand, there are no geographic 
distinctions regarding supply in relationship to the location of the consumer. All 
six states import and export steel castings between states within the region and 
outside the region. 


The foreign importation of castings is having a greater effect on the steel casting 
segment than any other area of the cast metals industry even though domestic 
supply exceeds demand. 


Provided quality is acceptable, purchase cost of castings to the consumer is still 
the primary purchasing criteria. Since a competitivity analysis of the Canadian 
steel casting producers is outside the scope of this study and has not been 
developed, it must be assumed that some of the foreign facilities are competitive 
in the world market as many currently export to the United States. 


Although United States consumer/supplier relationships and loyalties exist to 
some extent, consumers show little, if any, reluctance to foreign supply. 
Canadian steel foundries must consider the pricing of other foreign sources of 
supply as their major entry barrier for greater penetration of the United States 
steel casting market. Competitivity comparisons must be made by individual 
steel foundries in order to evaluate their potential for entry or increased 
penetration in the export of steel castings to U.S. markets. 


Growth markets which offer potential for participation in the U.S. market for 
steel castings are: 


@ Greater than 1,000 pounds carbon and corrosion resistant steel markets 
where a supply shortage could exist 


S The O.E.M. Construction Equipment market where a concentration of 
large consumers exists in Illinois and Ohio 


8 Valve market for foundries which can offer competition to other 
foreign suppliers 


e Pump casting market for foundries which can produce many alloys 
from single pattern equipment 


@ Mill Machinery Equipment in Pennsylvania and Ohio where 
demand/supply conditions indicate possible shortages 
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DEPARTMENT OF EXTERNAL AFFAIRS 


OTTAWA, CANADA 


CARBON STEEL AND LOW ALLOY STEEL DEMAND BY CASTING 
WEIGHT RANGES - 1985 


Illinois 


Major Markets 


Valves and Fittings 
Engines and Turbines 
F arm Equipment 


Construction 
Equipment 


Mining Equipment 
Oil Field Equipment 
Industrial Trucks 
Machine Tools 

Tools and Dies 

Mill Machinery 
Pumps 

Power Transmissions 


Motors and 
Generators 


Trucks, Buses, 
Trailers 


Tanks 


Other 


Total 


Under 
100 lbs 


1,456 
33 


435 


23,026 


6,468 


(Non-Railroad) 


Tons of Castings 


101 to 5Q1 to L0G] to* 5,001 tole Over 
500 _1,000_ 9,000 10,000 10,000 
468 234 182 208 Be 
32 65 by) a1 390 
600 330 120 15 - 
31,760 17,468 65532 794 - 
N5252 - - - - 
60 30 4 3 - 

12 - - - - 

3 35 10 Ws 11 

40 10 5 » - 

45 54 81 135 135 
132 52 - 2 . 
275 150 (38 oF - 
1,440 320 - = 2 
906 453 io? _ 45 eo 
36,9592, mel aecUl Gea ae, 1,354 611 
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Total 
2,600 
650 


1,500 


79,400 
7,700 
150 
125 
100 
100 


900 


3,200 


_ 2,266 


100,041 


EXHIBIT F 
Page 2 of 6 


DEPARTMENT OF EXTERNAL AFFAIRS 


OTTAWA, CANADA 


CARBON STEEL AND LOW ALLOY STEEL DEMAND BY CASTING 
WEIGHT RANGES - 1985 
(Non-Railroad) 


Indiana 


Major Markets 


Valves and F ittings 
Engines and Turbines 
Farm Equipment 


Construction 
Equipment 


Mining Equipment 
Oil Field Equipment 
Industrial Trucks 
Machine Tools 

Tools and Dies 

Mill Machinery 
Pumps 

Power Transmissions 


Motors and 
Generators 


Trucks, Buses, 
Trailers 


Tanks 


Other 


Total 


Under 


100 lbs 


2,679 


140 


Tons of Castings 


101 to 501 to 1,001 to 
500 1,000 9,000 
1,824 627 285 

140 280 140 
4,000 2,000 1,000 
Hei 25969210 - 

60 30 12 

215 258 387 

312 45 - 

36 EZ 45 

352 176 62 
11,664 5,743 1,931 


5,001 to 
10,000 


228 


Ju 


1,910 


Over 
10,000 


57 
1,680 


2,391 


SARI Bin 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 
CARBON STEEL AND LOW ALLOY STEEL DEMAND BY CASTING 
WEIGHT RANGES - 1985 
(Non-Railroad) 
Michigan 
Tons of Castings 
Under 101 to 501 to [,001 to 5,001 to ‘Over 
Major Markets 100 lbs 500 1,000 9,000 10,000 10,000 Total 
Valves and Fittings 470 a0 110 50 40 10 1,000 
Engines and Turbines 105 105 210 105 or2 1,260 2,100 
F arm Equipment - ~ - - - - - 
Construction 
Equipment 4,760 4,760 2,580 - - = 11900 
Mining Equipment 462 644 - ~ 294 - 1,400 
Oil Field Equipment * - - = - = ~ 
Industrial Trucks [125 125 ~ - - - 1,250 
Machine Tools 104 12 140 40 60 44 400 
Tools and Dies 480 480 120 60 60 ~ 1,200 
Mill Machinery iD 18 21 31 53 Bb 350 
Pumps 80 - - - - - 80 
Power Transmissions - ~ . - - - - 
Motors and 
Generators - - - = = = - 
Trucks, Buses, 
Trailers 215940 2058555 6,902 - - - 48,500 
Tanks 154 - 187 286 473 ~ 1,100 
Other 482 642 bys bys bys Le? 1,606 


Total 29,737 27,961 9,794 684 1,327. 1,383 70,886 


Ex BIE 
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OTTAWA, CANADA 


DEPARTMENT OF EXTERNAL AFFAIRS 


CARBON STEEL AND LOW ALLOY STEEL DEMAND BY CASTING 
WEIGHT RANGES - 1985 


(Non-Railroad) 


Ohio 


Major Markets 


Valves and Fittings 
Engines and Turbines 
Farm Equipment 


Construction 
Equipment 


Mining Equipment 
Oil F ield Equipment 
Industrial Trucks 
Machine Tools 

Tools and Dies 

Mill Machinery 
Pumps 

Power Transmissions 


Motors and 
Generators 


Trucks, Buses, 
Trailers 


Tanks 


Other 


Total 


Under 


100 Ibs 


13,338 


25 


Tons of Castings 


10lto 50lto 1,001 to 
200 81,000 = _ 5,000 
6,175 2,964 1,235 
25 50 25 
5,886 1,090 654 
20,764 5,728 4,296 
340 170 68 
12 : a 
21 245 70 
400 100 50 
840 980 3,640 
416 672 96 
91 42 115 
9,000 1,500 300 
2 374 572 
1,254 _ 627 219 
45,224 14,541 11,340 


5,001 to 


10,000 


74) 


i 


3,360 


5,605 


Over 
10,000 


247 


1,820 


2,475 


Total 
24,700 


200 


825 


30,000 


2,200 


2D, 


138,835 


EXHIBIT F 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 
CARBON STEEL AND LOW ALLOY STEEL DEMAND BY CASTING 
WEIGHT RANGES - 1985 
(Non-Railroad) 
Pennsylvania 
Tons of Castings 
Under 101 to 501 to 1,001 to 5,001 to Over 
Major Markets 100 lbs 500 1,000 9,000 10,000 10,000 Total 
Valves and Fittings 7,991 2,791 655 786 524 395 = =13,100 
Engines and Turbines 190 190 380 190 570 2,280 3,800 
Farm Equipment - - - - - - - 
Construction 
Equipment 2,640 8,580 1,980 - - = 219,200 
Mining Equipment 10,638 6,304 2,/58 - - - 19,700 
Oil Field Equipment 660 880 440 176 44 - 2,200 
Industrial Trucks 562 63 ~ - - ~ 625 
Machine Tools - - - - - = = 
Tools and Dies 160 160 40 20 20 - 400 
Mill Machinery 5,643 Za LAE 693 891 2,079 9,900 
Pumps 810 1,566 2,754 270 - - 5,400 
Power Transmissions 100 75 50 13 12 - 250 
Motors and 
Generators 220 61 27 77 165 - 550 
Trucks, Buses, 
Trailers 2,100 - - - - - 2,100 
Tanks 308 - 374 572 946 - 2,200 
Other ais 682 341 Eee 34 17 I, 705 
Total 32,534 21,609 10,096 Pape bi 3,206 A169) slog hau 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


CARBON STEEL AND LOW ALLOY STEEL DEMAND BY CASTING 
WEIGHT RANGES - 1985 
(Non-Railroad) 


Wisconsin 


Major Markets 
Valves and Fittings 


Engines and Turbines 
Farm Equipment 


Construction 
Equipment 


Mining Equipment 
Oil Field Equipment 
Industrial Trucks 
Machine Tools 

Tools and Dies 

Mill Machinery 
Pumps 

Power Transmissions 


Motors and 
Generators 


Trucks, Buses, 
Trailers 


Tanks 


Other 


Total 


Under 
100 lbs 


1,750 


20 


101 to 
500 


875 


20 


563 


21,338 


Tons of Castings 


501 to 1,001 to 

1,000 5,000 
560 210 
40 20 
110 40 
GST G, 2 
2,960 2,035 
30 12 
105 30 
33 50 
150 38 
41 116 
550 a 
282 99 
11,098 8,887 


5,001 to 


10,000 


105 


60 


247 


3,986 


Over 


10,000 


240 


oo 


82 


1,664 


DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


EXHIBIT G 
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CORROSION RESISTANT STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 


Illinois 


Major Markets 


Valves and F ittings 


Special Industry 
Machines 


Pumps 


Other 


Total 


Under 
100 


432 


23 


yA 


687 


Non-Railroad 


101 to 
500 


234 


30 


144 


456 


Tons of Castings 


501 to 1,001 to 5,001 to Over 
_1,000° 9,000 10,000 10,000 
117 45 45 Za: 
16 iz 14 3 
144 - - - 
31 16 sant 
308 73 68 38 


Total 


900 


170 


EXHIBIT G 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


CORROSION RESISTANT STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 
Non-Railroad 


Indiana 


Major Markets 


Valves and F ittings 


Special Industry 
Machines 


Pumps 


Other 


Total 


Under 
100 


620 


Lo 


101 to 
500 


130 


25 


LZZ 


324 


Tons of Castings 


50ito 1,001 to 5,001 to Over 

1,000 _ 5,000 10,000 10,000 Total 
130 40 40 40 1,000 
25 8 7 6 190 
29 : = 2 290 
_32 16 #2 8 _160 
216 64 56 54 1,640 


EXHIBIT G 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


CORROSION RESISTANT STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 
Non-Railroad 


Michigan 
Tons of Castings 
Under 101 to 5Olto 1,001 to 5,00! to Over 
Major Markets 100 500 1,000 5,000 10,000 10,000 Total 
Valves and F ittings 186 De BY 12 12 12 300 


Special Industry 
Machines 60 - - ~ - - 60 


Pumps 60 - ~ - - - 60 
Other 22 11 ah : 2 mi; 50 


Total 328 50 46 7 15 14 470 


EXHIBIT G 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


CORROSION RESISTANT STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 
Non-Railroad 


Ohio 


Major Markets 


Valves and F ittings 


Special Industry 
Machines 


Pumps 


Other 


Total 


Under 


100 


5,704 


1,085 


TZ 


374 


7,252 


101 to 
500 


2,116 


402 


390 


374 


3,282 


Tons of Castings 
501 to 1,001 to 5,001 to Over 


1,000 _ 5,000 10,000 10,000 Total 
828 276 184 92 9,200 
158 ap 35 lees 50 
138 : . = 600 

291 128 62 pol 171 
1375 456 281 171 12,800 


EXHIBIT G 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


CORROSION RESISTANT STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 
Non-Railroad 


Pennsylvania 


Tons of Castings 
Under 101 to 501lto 1,001 to SUUl to Over 


Major Markets 100 500 1,000 5,000 10,000 10,000 Total 
Valves and F ittings 2,714 Lot 0 414 138 ae ye 4,600 


Special Industry 


Machines 515 218 ihe: 26 18 i) 873 
Pumps 380 620 560 340 80 20 2,000 
Other 248 248 165 83 42 4\ 827 


Total BCG aysia | 1 587 7a 170 ~—-8, 300 


EXHIBIT G 
Page 6 of 6 


DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


Non-Railroad 


CORROSION RESISTANT STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 


Wisconsin 


Major Markets 


Valves and Fittings 


Special Industry 
Machines 


Pumps 


Other 


Total 


Under 
100 


308 


59 


20 


445 


101 to 
500 


280 


50 


501 to 
1,000 


63 


89 


Tons of Castings 
1,001 to 


2,000 


21 


Re 


34 


5,001 to 
10,000. 


14 


lu 


ZL 


Over 
10,000 


14 


|= 


20 


Total 


700 


130 


960 


DEPARTMENT OF EXTERNAL AFFAIRS 


OTTAWA, CANADA 


EXHIBIT H 
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HEAT RESISTANT STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 


Illinois 


Major Markets 


Heating-Nonelectric 


Boiler Products 


Mining Equipment 


Mill Machinery 


Special Industry 
Machines 


Furnaces and Ovens 


Other 


Total 


Under 
100 


a2 


140 


320 


56 


292 


624 


100 


1,524 


Non-Railroad 


Tons of Castings 
101 to 5SOlto 1,001 to 
500 1,000 9,000 


80 - 


461 20 


10,000 Total 


40 


175 


400 


70 


360 


780 


200 


2,025 


EXHIBIT H 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


HEAT RESISTANT STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 
Non-Railroad 


Indiana 
Tons of Castings 
Under 101 to 50lto 1,001 to 5,001 to Over 

Major Markets 100 500 1,000 2,000 10,000 10,000 Total 
Heating-Nonelectric 36 9 » ~ - - 45 
Boiler Products 40 10 - - - - 50 
Mining Equipment 48 12 - - - - 60 
Mill Machinery 68 17 - - - - 85 


Special Industry 


Machines 49 21 - = - - 70 
Furnaces and Ovens 440 110 - - - - 550 
Other 48 28 10 9 - - 95 


Total 729 207 10 9 - - EP 


EXHIBIT H 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


HEAT RESISTANT STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 
Non-Rallroad 


Michigan 
Tons of Castings 
Under 101 to 50lto 1,001 to 5,001 to Over 

Major Markets 100 500 1,000 9,000 10,000 10,000 Total 
Heating-Nonelectric 2 3 - - - - 15 
Boiler Products 24 6 - - - ~ 30 
Mining Equipment 96 24 - - - - 120 
Mill Machinery 24 6 - - - - 30 


Special Industry 


Machines 175 75 - - - - 250 
Furnaces and Ovens 456 114 - - - - 570 
Other 58 38 12 ll - - 115 


Total 845 262 12 11 - - 1,130 


EXHIBIT H 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


HEAT RESISTANT STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 
(Non-Railroad) 


Ohio 
Tons of Castings 
Under 101 to 501to 1,001 to 5,001 to Over 

Major Markets 100 500 1,000 2,000 10,000 10,000 Total 
Heating-Nonelectric 96 24 - - - - 120 
Boiler Products 120 40 - ~ - - 160 
Mining Equipment 480 120 - - - - 600 
Mill Machinery 220 55 - - - - 21D 


Special Industry 


Machines 455 195 - - - - 650 
Furnaces and Ovens 1,232 308 - - - - 1,540 
Other 185 111 37 BY) - ~ 370 


Total 2,/88 853 37 a - - Oeil 


EXHIBIT H 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


HEAT RESISTANT STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 
Non-Railroad 


Pennsylvania 


Tons of Castings 
Under 101 to 501lto 1,001 to 5,001 to Over 


Major Markets 100. 500 1,000 — 5,000 10,000 10,000 Total 
Heating-Nonelectric 156 Sy) - - - - 125 
Boiler Products 128 D2 - - - - 160 
Mining Equipment 160 40 - ~ - - 200 
Mill Machinery 240 60 - - - ~ 300 


Special Industry 


Machines 511 Zi - - - - 730 
Furnaces and Ovens 1,000 250 - - > - b,250 
Other 157 95 BZ 31 - - 515 


Total Zoo 720 SZ 31 - - 3,150 


EXHIBIT H 
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HEAT RESISTANT STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 


Wisconsin 


Major Markets 


Heating-Nonelectric 


Boiler Products 


Mining Equipment 


Mill Machinery 


Special Industry 
Machines 


Furnaces and Ovens 


Other 


Total 


DEPARTMENT OF EXTERNAL AFFAIRS 


Under 
100 


28 


44 


416 


24 


28 


224 


817 


OTTAWA, CANADA 


(Non-Railroad 


Tons of Castings 
101 to 501lto 1,001 to 


500 1,000 _5,000_ 
7H S a 
ll - - 
104 - - 

6 = s 
12 s : 
56 4 = 
wo jw WW 

228 10 10 


Total 


35 


oy) 


520 


30 


40 


SP Are lbs iM a 


Page | of 5 
DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 
MANGANESE STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 
(Non-Railroad) 
Illinois 
Tons of Steel Castings 
Under 1l0!to 50lto 4I1,00lto 5,00) to Over 

Major Markets 100 500 1,000 2,000 10,000 10,000 Total 
Construction 

Equipment 64 Z22 sera 7! - - - 490 
Mining Equipment 26 E27 DZ - - - 200 
Other 51 49 bY, 18 17 - 170 


Total 14] 470 214 18 i - 860 


EXHIBIT J 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


MANGANESE STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 
Non-Railroad 


Indiana 
Tons of Steel Castings 
Under 101 to 50lto 1,001 to 5,001 to Over 
Major Markets 100 500 1,000 9,000 10,000 10,000 Total 


Construction 


Equipment - - - ~ - ~ - 
Mining Equipment 26 122 eyes - - ~ 200 
Other 15 iD 10 2. = - 50 


Total 41 137 62 2) 5) - 250 


EXHIBIT J 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 
MANGANESE STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 

Non-Railroad 

Ohio 
Tons of Steel Castings 
Under 10lto SOlto 1,001 to 5,001 to Over 

Major Markets 100 500 1,000 5,000 10,000 10,000 Total 
Construction 
Equipment 48 226 96 - - - 370 
Mining Equipment 91 427 182 ~ - - 700 
Other 81 81 54 Pay Zi - 270 


Total 220 734 332 27 Ze - 1,340 


EXHIBIT J 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


MANGANESE STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 
Non-Railroad 


Pennsylvania 


Tons of Steel Castings 
Windetem Ulstog soUlstons 1,00lsto: ~ 5,0U0);to Over 


Major Markets 100 500 1,000 5,000 10,000 10,000 Total 


Construction 


Equipment 5) fz 65 - - - 250 
Mining Equipment ae 224 104 - - . 400 
Other 48 46 by 17 16 - 160 


Total 133 442 202 L/ 16 ~ 810 


EXHIBIT J 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 
MANGANESE STEEL DEMAND BY CASTING WEIGHT RANGES - 1985 
Non-Railroad 
Wisconsin 
Tons of Steel Castings 
Under 101 to 501 to 1,00! to 5,001 to Over 

Major Markets 100 500 1,000 3,000 10,000 10,000 Total 
Construction 

Equipment 810 405 135 ~ - - 1,350 
Mining Equipment 240 120 40 - - - 400 
Other 138 12 88 45 44 ~ 450 


Total 1,188 660 263 45 44 - 2,200 


EXHIBIT K 
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GENERAL STATUS OF CARBON STEEL CASTINGS MARKET 
BY WEIGHT RANGE - 1985 
(Non-Railroad) 


States 


Illinois 
Indiana 
Michigan 
Ohio 
Pennsylvania 
Wisconsin 


Six-State Total 


Demand/Supply Ratio 


Average 1983 Selling 
Price/Pound 


Average 1983 Pro- 
ductivity Rate in 
Man-Hours per Ton 


Average 1983 Hour- 
ly Labor Rate 


Including Fringes 


Projected 1985 
Import Tons (000) 


DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


(000) Tons of Castings Demand 


101 to 
500 


37.0 
eae/; 
28.0 
45.2 
21.6 
213 
164.8 


$1.00 


45 


$1470 


39.0 


>Ulstome |.00lsto 
1,000 2,000 
T9°2 7.1 
Da, LO 
9.8 0.7 
1435 aS) 
10.1 Lad, 
bia 8.9 
70.4 52.9 
ou) Oe) 
$0.95 $0.90 
55 55 
$11.50 $11.40 
17.0 8.0 


Note: All data relative to the subject six-state region. 


5,001 to Over 
10,000 10,000 
1.4 0.6 
lez) 2.4 
ae) 1.4 
5.6 Ze) 
Dae 4.8 
4.0 Ved 
17.4 13.4 
1.05 rei 
$0.90 $0.88 
60 70 
$11.20 $11.00 
4.0 3.0 


Total 


100.0 
39.0 
109 

138.8 
‘ipa 

62.2 

486.0 


DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


EXrIBlik 
Page 2 of 4 


GENERAL STATUS OF CORROSION RESISTANT STEEL CASTINGS MARKET 


GENERAL STAIUS OF SS 
BY WEIGHT RANGE - 1985 


States 


Illinois 
Indiana 
Michigan 
Ohio 
Pennsylvania 
Wisconsin 


Six-State Total 


Demand/Supply Ratio 


Average 1983 Selling 
Price/Pound 


Average 1983 Pro- 
ductivity Rate in 
Man-Hours per Ton 


Average 1985 Hour- 
ly Labor Rate 
Including Fringes 


Projected 1985 
Import Tons (000) 


Under 
100 


0.69 
Ge9Z 
0.31 
Ure 
3.86 
_0.45 
13.46 


$3.70 


150 


$11.80 


Non-Railroad 


(000) Tons of Castings Demand 


101 to 
_500_ 
0.46 
O55 
0.05 
3.28 
2.24 
0.36 
6./2 


$3.90 


140 


$11.70 


501 to 
1,000 


0.31 
0.22 
0.05 
1.37 
1.22 
0.10 
57 


96 


$3.30 


140 


$11.50 


1,001 to 


5,000 


a ee 


0.07 
0.06 
0.02 
0.45 
0.58 
0.03 
1.21 


1.00 


$3.20 


150 


$11.40 


Note: All data relative to the subject six-state region. 


2,001 to 
10,000 


es ee 


0.07 
0.06 
0.02 
0.28 
0.23 
0.02 
0.68 


1.05 


$3.20 


150 


$11.20 


0.1 


Over 


10,000 


0.04 
0.05 
0.01 
0.17 
0.17 
0.02 
0.46 


rtG 


$3.20 


170 


$11.00 


0.1 


Total 


1.64 
1.64 
0.46 
Ze13 
8.50 
0.98 
25.00 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


GENERAL STATUS OF HEAT RESISTANT STEEL CASTINGS MARKET 
BY WEIGHT RANGE - 1985 
(Non-Railroad) 


(000) Tons of Castings Demand 
Under 101 to 501 to 1,001 to 5,001 to Over 


States 100 500 1,000 9,000 10,000 10,000 Total 
Illinois 1.53 0.46 0.02 0.02 ~ ~ 2.03 
Indiana Ob Vere 0.01 0.01 - - 0.96 
Michigan 0.84 0.26 0.01 0.01 - - es We 
Ohio Zeb 0.85 0.04 0.04 - - Disha 
Pennsylvania 2.2 0.74 0.03 0.03 - ~ by AND) 
Wisconsin 0.82 0.23 0.01 0.01 - = 07 
Six-State Total 9.06 Zeus) OS1Z 0.12 - - 12.05 
Demand/Supply Ratio 222 ae ) eh) ae P) - - 


Average 1983 Selling 
Price/Pound $2.90 $2.80 $2.80 $2.70 ~ - 


Average 1983 Pro- 
ductivity Rate in 


Man-Hours per Ton 140 120 120 130 - - 


Average 1983 Hour- 
ly Labor Rate 
Including Fringes S180) «S$ hI70> 5$11250,~ $11.40 $11.20 $11.00 


Projected 1985 
Import Tons (000) 1.8 0.4 - - - S 


Note: All data relative to the subject six-state region. Captive supply of Heat Resistant 
steel castings in this region is negligible. 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


GENERAL STATUS OF MANGANESE STEEL CASTINGS MARKET 
BY WEIGHT RANGE - 1985 
Non-Railroad 


(000) Tons of Castings Demand 
Under 101 to 50!1to 1,001 to 5,001 to Over 


States 100 500 1,000 5,000 10,000 10,000 Total 
Illinois 0.14 0.47 0.21 0.02 0.02 - 0.86 
Indiana 0.04 0.14 0.05 0.01 0.01 - 0.25 
Michigan = - = Fs . 
Ohio Oi22 0.73 0.33 0.03 0.03 - 1.34 
Pennsylvania 0.13 0.45 0.20 0.02 0.01 - 0.81 
Wisconsin 1.18 0.66 0.26 0.05 0.04 - ZAG 
Six-State Total agi 2.45 1.05 0.13 Geil - 5.45 
Demand/Supply Ratio See) 392 1.00 1.00 1.00 

Average 1983 Selling 

Price/Pound $2.40 $2250 pe pee eo NA NA 

Average 1983 Pro- 

ductivity Rate in 

Man-Hours per Ton 120 110 110 NA NA 

Average 1983 Hour- 

ly Labor Rate 

Including Fringes $11.80 $11.70 $11.50 $11.40 $11.20 $11.00 


Projected 1985 
Import Tons (000) ~ - 2 2 A = 


Note: All data relative to the subject six-state region. 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


VALVES AND FITTINGS MARKET 
STEEL CASTING SIZE-WEIGHT DISTRIBUTION BY WEIGHT RANGE 


Percent of Tons by State 
NCCT eatUmeOs >Uisto 15001 to 5,00 lstors @ver 


Carbon andLow Alloy _100 _500 1,000 5,000 10,000 10,000 
Illinois 56 18 2 u 8 2 
Indiana 47 OZ 1] 5 4 ! 
Michigan 47 Sy. 1] ) 4 l 
Ohio 54 25 2 5 5 ] 
Pennsylvania 61 21 5 6 4 3 
Wisconsin 50 25 16 6 3 ~ 
Other 3y) 72) 2) 4 5) 2 


Corrosion Resistant 


Illinois 48 26 13 >) 5 3 
Indiana 62 13 1 4 4 4 
Michigan 62 PS 1S 4 4 4 
Ohio 62 25 2 3 2 
Pennsylvania Dy, 25 7 3 2 2 
Wisconsin 44 40 2 y Z 2 
Other 69 20 7 2 | | 


EXGIBITE 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, ANADA 


‘CONSTRUCTION EQUIPMENT MARKET 


STEEL CASTING SIZE-WEIGHT DISTRIBUTION BY WEIGHT RANGE 


Percent of Tons by State 
Under 101 to 501 to 1,001 to 5,001 to Over 


Carbon andLow Alloy _100 —>00_ _1,000_ 9,000 10,000 10,000 
Illinois Zo 40 22 8 ] ~ 
Indiana 25 40 20 10 5 - 
Michigan 40 40 20 - = a 
Ohio 65 ZT p) 3 = i 
Pennsylvania 20 65 15 - S “ 
Wisconsin 20 31 21 Zi i] - 
Other 25 45 10 ee 6 1 

Manganese 
Illinois 13 61 26 - = = 
Indiana 1h 61 26 - - - 
Michigan 
Ohio 13 61 26 - = a 
Pennsylvania 13 61 26 - - = 
Wisconsin 60 30 10 - - - 


Other 30 30 20 10 10 - 


EXHIBIT L 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


MINING EQUIPMENT MARKET 


STEEL CASTING SIZE-WEIGHT DISTRIBUTION BY WEIGHT RANGE 
—————— SEE WIG ORANGE 


Percent of Tons by State 
Under 101 to 501to 1,001 to 5,001 to Over 


Carbon and Low Alloy 100 500 1,000 2,000 10,000 10,000 
Illinois 84 16 - = ES & 
Indiana Si 45 ZL: a 2 eS 
Michigan 33 46 - = 21 ‘ 
Ohio 14 58 16 12 - - 
Pennsylvania 54 OZ 14 - - 2 
Wisconsin 18 41 16 ll iy 7 
Other 55 $5) 12 = ia, £ 

Manganese 


Approximately 90% of tonnage sold directly to user as spare parts. 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


MILL. MACHINERY MARKET 


STEEL CASTING SIZE-WEIGHT DISTRIBUTION BY WEIGHT RANGE 


Percent of Tons by State 
Under 101 to 50!lto 1,001 to 5,001 to Over 


Carbon andLow Alloy _100 —9500_ _1,000_ 9,000 10,000 10,000 
Illinois 50 ) 6 9 ye) ES 
Indiana 50 > 6 2 15 he 
Michigan Unidentified 
Ohio 24 6 7 26 24 13 
Pennsylvania 5] 3 3 7 9 fa 
Wisconsin 50 5 6 9 15 BS, 


Other Unidentified 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


PUMP MARKET 


STEEL CASTING SIZE-WEIGHT DISTRIBUTION BY WEIGHT RANGE 


Percent of Tons by State 
Under 101 to 501 to 1,001 to 5,001 to Over 


Carbon andLow Alloy (100 500 £1,000 5,000 10,000 10,000 
Illinois 56 22 Zz - - - 
Indiana 45 48 i - - - 
Michigan 100 - ~ - - - 
Ohio 63 13 21 ¥ - - 
Pennsylvania 15 29 il 2 - - 
Wisconsin 100 “ - - - ~ 
Other 21 Zo 21 18 13 4 


Corrosion Resistant 


Illinois 28 36 36 - = e 
Indiana 48 42 10 a S % 
Michigan 100 - - - = z 
Ohio eZ 65 Zo - S = 
Pennsylvania 19 al 28 17 4 ] 
Wisconsin 100 ~ - - s ns 


Other 22 24 21 Ze 7 | 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


TRUCK, BUS, AND TRAILER MARKET 


STEEL CASTING SIZE-WEIGHT DISTRIBUTION BY WEIGHT RANGE 


Percent of Tons by State 
Under 101 to 501 to 1,001 to 5,001 to Over 


Carbon andLow Alloy (100 —500_ 1,000 5,000 10,000 10,000 
Illinois 45 45 10 - = x 
Indiana 100 - - - - = 
Michigan 44 43 3 - e x 
Ohio 64 30 5 l = 2 
Pennsylvania 100 - - - = = 
Wisconsin 45 45 10 - - = 


Other 49 51 - - - = 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


MISCELLANEOUS MARKET SEGMENTS 


CARBON AND LOW ALLOY STEEL CASTING SIZE-WEIGHT DISTRIBUTION 


Percent of Tons by Market 


Miscellaneous WoidenmlOl tog@pO0lsto gl 00l to 25,00lstor Over 
Market Segments 100 500 1,000 9,000 10,000 10,000 


Power Transmissions 


and Speed Changers 40 30 20 5 5 - 
Motors and Generators 40 i >) 14 30 - 
Engines and Turbines p) 2) 10 p) 15 60 


Metal Working Ma- 
chinery and Special 


Tools and Dies 26 3 35 10 15 Lil 
Industrial Trucks 90 10 ~ ~ ~ - 
Tanks (Military) 14 ~ 1h 26 43 - 
Farm Equipment 27 40 figs 8 ] - 
Oil Field Equipment 30 40 20 8 Z - 
Tools and Dies 40 40 10 P) > - 
Other Carbon Steel 30 40 20 7 Z l 


Other Corrosion 
Resistant 30 30 20 10 5 5 


Sx She 


Page 8 of 8 
DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 
HEAT RESISTANT ALLOYS 
STEEL CASTING SIZE-WEIGHT DISTRIBUTION BY WEIGHT RANGES 
Percent of Tons by Market 
Miscellaneous Wnder = sl0lto = 0lsto Pe UU toma CU tome over 
Market Segments 100 500 1,000 5,000 10,000 10,000 


Industrial Furnaces 
and Other Miscel- 


laneous Castings 80 20 ~ - = eZ 


Reformer and Ethylene 
Tube Bends and "Y"'s 70 30 - - ~ a 


Other 50 30 10 10 ~ - 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


TOTAL PROJECTED DEMAND, CAPTIVE PRODUCTION, 


Cee Se ee 


IMPORTS, AND NET AVAILABLE MARKET FOR 


se ee ee eee 


CARBON AND LOW ALLOY STEEL CASTINGS IN 1985 


Market Segment 


Valves and F ittings 
Engines and Turbines 


F arm Equipment 


Construction Equipment 


Mining Equipment 

Oil Field Equipment 
Industrial Trucks 
Machine Tools 

Tools and Dies 

Mill Machinery 

Pumps 

Power Transmissions 
Trucks, Buses, Trailers 
Motors and Generators 
Tanks 

Other 


Total 


(000 Tons) 
Captive 
Demand Supply Imports 
50.60 2.00 20.20 
10.25 - 3.10 
2.00 ~ - 
166.00 16.00 49.80 
93.60 8.00 1oe20 
Beil) - 1.00 
Hess) Wi - 0.30 
1.50 ~ - 
2./0 - - 
30.00 8.00 0.40 
10.00 2.00 2.00 
fe Gl) Oi2U ~ 
92.00 8.00 18.40 
(bee) - - 
9.90 - - 
_ 11.00 1.00 2220 
486.05 45.2 116.10 


Note: All data relative to the subject six-state region. 


Net Avail- 


able Market 


48.60 
LORZ2 
2.00 
150.00 
85.60 
3.50 
Zeid 
1.50 
2./0 
22.00 
8.00 
2.20 
84.00 
22> 
5.50 

_ 10.00 


440.55 


OTTAWA, CANADA 


DEPARTMENT OF EXTERNAL AFFAIRS 


TOTAL PROJECTED DEMAND, CAPTIVE PRODUCTION, 
IMPORTS, AND NET AVAILABLE MARKET FOR 


aaaSeE ee Se 


CORROSION RESISTANT STEEL CASTINGS IN 1985 


Market Segment 


Valves and F ittings 


Special Industry 
Machinery 


Pumps 
Other 


Total 


(000 Tons) 
Captive 
Demand Supply 

16.7 Drake 

Dee - 

3.4 0.8 

Paes —e 
25.8 3.0 


Imports 


HEAT RESISTANT STEEL CASTINGS IN 1985 


Market Segment 


Special Industry 
Furnace and Ovens 


Others 


* Static cast only. 


Note: 


000 


Demand 


Captive 
Supply 


All data relative to the subject six-state region. 


Imports 


Ws 


ae 


ai! 


> 
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Net Avail- 


14.5 


Dee 


able Market 


Net Avail- 


able Market 
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DEPARTMENT OF EXTERNAL AFF AIRS 
OTTAWA, CANADA 


TOTAL PROJECTED DEMAND, CAPTIVE PRODUCTION, 


IMPORTS, AND NET AVAILABLE MARKET FOR 


MANGANESE STEEL CASTINGS IN 1985 


(000 Tons) 
Captive Net Avail- 
Market Segment Demand Supply Imports able Market 
Construction Equipment 2.2 SES, - 2.0 
Mining Equipment l.9 0.3 - 1.6 
Other il 0.1 = 1.0 
Total 5.2 0.9 - 4.6 


Note: All data relative to the subject six-state region. 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


PROJECTED 1985 DEMAND, SUPPLY, AND IMPORT CONDITIONS 
IN THE SIX-STATE REGION FOR 
CARBON AND LOW ALLOY STEEL CASTINGS 
(000 Tons) 


Under 101 to 501 to 1,001 to 5,001 to Over 
Casting Wgt. Range (lbs.) _ 100 500 1,000 5,000 10,000 10,000 Total 


Regional Demand 187 165 70 De 18 13 486 


Regional Supply fa We 183 78 25 Wi inv 538 


Excess or (Short- 
age) of Supply 26 18 8 2 (1) (1) 52 


Projected Imports 45 39 Ny 8 4 3 116 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


PROJECTED 1985 DEMAND, SUPPLY, AND IMPORT CONDITIONS 
IN THE SIX-STATE REGION FOR 
CORROSION RESISTANT STEEL CASTINGS 
(000 Tons) 


Wndere1O0lstom s5Ul) toms 1,00l,to 9 5,00)\to, » Over 
Casting Wgt. Range (lbs.) 100 500 1,000 5,000 10,000 10,000 Total 


Regional Demand 13.50 6./0 Dou 1.20 0.70 0.50 29.40 
Regional Supply 15.00 TiAl 3.40 1.20 0.66 0.45 Die) 


Excess or (Short- 
age) of Supply 1.50 0.50 0.10 - (0.04) (0.05) 2.01 


Projected Imports 2.80 1.40 0.70 0.30 0.10 0.10 5.40 


DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


PROJECTED 1985 DEMAND, SUPPLY, AND IMPORT CONDITIONS 
IN THE SIX-STATE REGION FOR 
HEAT RESISTANT STEEL CASTINGS 
(000 Tons) 


Under 101 to 501 to 1,00) to 5,001 to Over 
Casting Wgt. Range (lbs.) 100 500 1,000 5,000 10,000 10,000 


Regional Demand ba Pa 0.1 0.1 ~ - 


Regional Supply 9.6 2.8 0.1 0.1 - - 


Excess or (Short- 
age) of Supply 0.5 Gel - = ~ 2 


Projected Imports 1.8 0.4 - - = e 
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Total 


P20 


12.6 


0.6 


Lek 
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DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


PROJECTED 1985 DEMAND, SUPPLY, AND IMPORT CONDITIONS 
IN THE SIX-STATE REGION FOR 


MANGANESE STEEL CASTINGS 


Casting Wat. Range (Ibs.) 


Regional Demand 


Regional Supply 


Excess or (Short- 
age) of Supply 


Projected Imports 


(000 Tons) 
Under 101 to 501 to 
100. _500_ 1,000. 
Ved 24 bel 
1.8 TO, ye 
0.1 Oe ORI 


1,001 to 
2,000 


0.1 


0.1 


2,001 to Over 
10,000 10,000 


0.1 - 


0.1 ~ 


Total 


D4 


er | 


0.3 


O° Ale 
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EXHIBIT R 


DEPARTMENT OF EXTERNAL AFFAIRS 
OTTAWA, CANADA 


PROJECTED STEEL INVESTMENT CASTING DEMAND 
FOR THE VALVE AND FITTING MARKET 


1983 Demand Tons 1985 Demand Tons 

Carbon Corrosion Carbon Corrosion 

State Steel Resistant _steel Resistant 
Illinois 360 220 600 300 
Indiana 450 80 750 100 
Michigan 120 50 200 70 
Ohio 3,600 3,800 6,000 55520 
Pennsylvania 1,980 1,700 00 2,400 
Wisconsin 300 200 500 280 
Other States _ 5,190 _ 4,950 _ 8,650 __7,000 
Total 12,000 11,000 20,000 15,500 


Note: These investment casting tonnages are not included in the statistics 
used in other sections of this report. 
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